Abstract The prevention of intimate partner violence is a desirable individual and public health goal for society. The purpose of this study is to provide a comprehensive assessment of adolescent risk factors for partner violence in order to inform the development of evidence-based prevention strategies. We utilize data from the Rochester Youth Development Study, a two decade long prospective study of a representative community sample of 1000 participants that has extensive measures of adolescent characteristics, contexts, and behaviors that are potential precursors of partner violence. Using a developmental psychopathology framework, we assess selfreported partner violence perpetration in emerging adulthood (ages 20-22) and in adulthood (ages 29-30) utilizing the Conflict Tactics Scale. Our results indicate that risk factors for intimate partner violence span several developmental domains and are substantially similar for both genders. Internalizing and externalizing problem behaviors as well as early intimate relationships are especially salient for both genders. Additionally, cumulative risk across a number of developmental domains places adolescents at particularly high risk of perpetrating partner violence. Implications for prevention include extending existing prevention programs that focus on high risk groups with multiple risks for developmental disruption, as well as focusing on preventing or mitigating identified risk factors across both genders.
Introduction
The prevention of intimate partner violence (IPV) is a desirable individual and public health goal for society. Indeed, since 2008, the Centers for Disease Control and Prevention (CDC) have identified the prevention of IPV as an important, but underachieved, public health priority (CDC 2008; O'Leary and Slep 2012) . The benefits of preventing IPV are Electronic supplementary material The online version of this article (doi:10.1007/s11121-015-0560-0) contains supplementary material, which is available to authorized users. evident when the scope and consequences of IPV are considered. A national surveillance system finds that almost one quarter of all American women and about 14 % of men have been victims of severe physical IPV at some point in their lifetime (CDC 2014) . Reports from national surveys summarized by Capaldi et al. (2012) suggest even higher rates with between 17 and 39 % of adults experiencing partner violence in the past year. Both male and female victims suffer injury, although at somewhat different rates and levels of severity (Catalano et al. 2009; Dutton et al. 2006) . Moreover, both men and women victims suffer a range of health consequences, as well as emotional and behavioral problems (Coker et al. 2002) . The impact of IPV exposure on children is also extensive and enduring (Ireland and Smith 2009; McDonald et al. 2006) . The purpose of this study, therefore, is to provide a comprehensive assessment of adolescent risk factors for IPV perpetration with the hope that our findings can contribute to the development of evidence-based strategies to reduce partner violence and its consequences through the prevention or mitigation of the identified risk factors.
Prevention science is Bbased on the premise that empirically verifiable precursors… predict the likelihood of undesired health outcomes^ (Hawkins et al. 2002, p. 951) . Risk factor frameworks are central to the development of knowledge for prevention and are based on two core premises. First, there is no single pathway to negative outcomes, and risk factors occur across multiple developmental domains or levels of a person's social ecology (Bronfenbrenner 1979; 1988) . Second, it is typically the accumulation of risk that is most strongly related to adversity (Masten and Wright 1998) .
A prospective design is key to estimating risk effects within populations, and such risk factors become the Bbest available targets for prevention programs presently^ (Vagi et al. 2013 p. 634) . Accordingly, we utilize data from the Rochester Youth Development Study, a two decade long prospective study of a representative community sample that has extensive measures of adolescent characteristics and behaviors that are potential risk factors for later IPV.
Conceptual Model
In order to select risk factors and domains that are believed to influence later IPV, we lean on the developmental psychopathology framework (Cicchetti and Sroufe 2000) which integrates developmental knowledge about adaptation and maladaptation across the life course (Coatsworth 2010) . In adolescence, a time of rapid transition and reorganization of a person's contexts and interactions, successful development can be stalled by risks that emerge from multiple domains that may then powerfully impact the adult life course (Monahan et al. 2014) , resulting in diverse behavioral and health problems (Coie et al. 1993; Masten and Cicchetti 2010) including IPV.
A key idea influencing the current investigation includes the notion from developmental psychopathology and from prevention and developmental science more generally that development results from interactions between persons and their contexts at multiple levels (e.g., Bronfenbrenner 1979 Bronfenbrenner , 1988 Kia-Keating et al. 2011) . This leads to the importance of concepts of equifinality and multifinality. Equifinality refers to the notion that there not is a single dominant pathway to an outcome, for example IPV, but multiple causes of and thus developmental pathways leading to that behavior that vary across individuals (Cicchetti and Rogosch 1996) . Multifinality, on the other hand, indicates that there are multiple outcomes from particular risk patterns (Coatsworth 2010) . Human development, viewed in this light, leads to a research approach that focuses on identifying the multiple precursors that, individually and in combination, lead to outcomes.
This perspective fits well with the investigation of IPV as several different theoretical perspectives have been offered to account for it. Social learning theory hypothesizes that children exposed to violence, both in the family and more broadly (e.g., at school and with peers), are at increased risk of later involvement in IPV. The developmental perspective (Capaldi et al. 2009; Ehrensaft et al. 2004) suggests that earlier involvement in adolescent problem behaviors such as externalizing and internalizing problems, deviant peer relationships, school disengagement, and early dating has cascading effects from one developmental stage to another that lead to continued involvement in antisocial behaviors during adulthood, including IPV (O'Leary et al. 2014) . Similarly, the interactionist model of human development (Conger and Donnellan 2007) emphasizes that children from families with low SES (including neighborhood and individual effects), highly stressed parents, and poor quality parent-child relationships fail to acquire the human and social capital necessary to form stable satisfying intimate relationships (Amato et al. 2007, p. 3056) and are at an increased risk of involvement in IPV in adulthood.
In combination, these theoretical perspectives suggest that precursors for IPV come from a broad swath of earlier developmental risks, ranging from neighborhood characteristics and the SES of family of origin to individual characteristics like depression and hostile interactional styles. Unfortunately, there have been relatively few longitudinal studies of early risk factors for later IPV that have focused on equifinality and attempted to identify which of the broad array of potential risk factors are, in fact, significantly related to the outcome. The purpose of this study is to leverage the Rochester Youth Development Study's longitudinal design and utilize the multiplicity of variables available to address this issue, focusing on both males and females. While no study is able to simultaneously examine all the developmental domains that have been hypothesized to be related to later IPV, the present study is able to examine many of them.
Domains of Risk for IPV Perpetration
We grouped the risk factors available in the Rochester study into ten conceptual domains that reflect the learning, developmental, and interactionist models of development in order to provide a comprehensive assessment of which risk factors are significantly related to IPV during adulthood. To be consistent with our approach, we focus our review of previous studies primarily on adolescent risk factors, longitudinal studies, and those that measure IPV perpetration in adulthood from 18 onward. Others (e.g., Capaldi et al. 2012; Renner and Whitney 2012) have recently provided comprehensive reviews of the research on IPV risk factors that also include cross-sectional studies and investigations of teen dating violence.
Family-of-Origin Disadvantage IPV is associated, albeit inconsistently, with disadvantaged socio-economic standing in the family of origin including both neighborhood/area characteristics and family background. Some have found that low income in the family of origin predicts later IPV (Giordano et al. 1999; Magdol et al. 1998 ), but others have not found significant relationships (e.g., Ehrensaft et al. 2004; Temcheff et al. 2008 ). An index of various family disadvantages including lower levels of maternal and paternal education, average family living standards ages 0-10, and socio-economic status at birth and at age 14 predicted later IPV (Fergusson et al. 2008 ) and being raised in areas with high residential mobility and low responsiveness to neighborhood crime also predicted adult IPV (Herrenkohl et al. 2007 ). Overall, the pattern of results indicates that early family socioeconomic stressors and neighborhood disadvantage may contribute to later IPV, and there is no clear indication that risk in this domain is gender specific.
Parent Stressors Parent stressors, including problem behaviors, have been relatively unexplored. Maternal depression has been linked to violence perpetration in young adulthood for women, but not men (Keenan-Miller et al. 2007 ). Retrospective measures of parental problem drinking, problem drug use (Roberts et al. 2011) , and parent antisocial behavior (e.g., Capaldi and Clark 1998; Theobald and Farrington 2012) predict adulthood IPV with no evidence of differential impact by child gender.
Parenting Techniques Poor parent-child relationships (Capaldi and Clark 1998; Ehrensaft et al. 2003; Lussier et al. 2009 ) as well as family conflict and corporal punishment (Ehrensaft et al. 2003; Simons et al. 1998; Woodward et al. 2002) have been linked both to dating violence and adult IPV. However, other longitudinal studies that follow participants into adulthood find inconsistent associations, possibly because parenting is mediated by more proximal factors such as youth behavior . There is little clear evidence of gender differences, although Magdol and colleagues (1998) found that poor early parent-child relationships and family instability predict male, but not female IPV perpetration. In general, some aspects of parenting do predict IPV, although results are inconsistent about which aspect and whether or not the identified relationships are gender invariant.
Family Violence One of the most heavily studied risk factors for IPV is exposure to family violence as a child or adolescent, whether as a direct (child maltreatment) or indirect (exposure to parent IPV) victim. The prospective, intergenerational studies available report less consistent findings and weaker relationships than retrospective and cross-sectional studies (see Capaldi et al. 2012; Smith et al. 2011) . Witnessing violence between parents was predictive of IPV in several studies (e.g., Ireland and Smith 2009; Linder and Collins 2005) . However, in studies that include IPVand maltreatment, maltreatment but not witnessing partner violence predicted young adult IPV (Linder and Collins 2005) . In all, evidence supports a modest but consistent connection between some aspects of family violence and IPV perpetration for both genders.
Adolescent Stressors Prospective studies do not consistently find that depression or anxiety during adolescence predicts later IPV perpetration (e.g., Ehrensaft et al. 2004; Jaffee et al. 2006; Keenan-Miller et al. 2007 ), but there is retrospective evidence that both women and men arrested for domestic violence offenses have histories of mental health conditions that include PTSD, depression, and anxiety disorders (Stuart et al. 2006) . Depressive symptoms do appear to predict IPV more consistently for women compared to men (Capaldi and Crosby 1997; Renner and Whitney 2012) . Personalities characterized by negative emotionality also predicted IPV for men and women as did suicidal ideation (Renner and Whitney 2012) .
Antisocial Behaviors A large literature links adolescent antisocial or externalizing behavior to subsequent IPV for both males and females. Several studies have found that adolescent antisocial behavior increases the risk of IPV in emerging adulthood (Andrews et al. 2000; Capaldi et al. 2001; Magdol et al. 1998; Temcheff et al. 2008) . Although there are some nonsignificant findings concerning antisocial behavior for females (Magdol et al. 1997 ) and males (Kim et al. 2008; Renner and Whitney 2012) , longitudinal research is fairly consistent in finding that earlier antisocial behavior increases the risk for IPV perpetration for both genders. The role of other problem behaviors as predictors of IPV is less clear. Chen and White (2004) and Fergusson and colleagues (2008) found that adolescent problem drinking predicted perpetration of IPV in young adulthood for both genders and late adolescent drug use (but not alcohol use) did predict adult IPV perpetration for the males in the Cambridge study (Theobald and Farrington 2012) .
Delinquent Peers The role of adolescent peer groups is under-examined even though it B… is emerging as an important risk factor … for IPV^ (Capaldi et al. 2012, p. 29) . Accordingly, Capaldi et al. (2001) found that deviant peer associations and hostile talk about women were related to subsequent male aggression toward a partner in emerging adulthood. Similarly, Lussier et al. (2009) found that having delinquent peers predicted male IPV in adulthood. However, we know virtually nothing about prediction for female perpetrators in terms of deviant peer group influences.
Early Intimate Relationships Another important, but relatively underexplored, arena of risk that we can examine is early intimate relationships. Theoretically, the life course perspective (Elder 1998) emphasizes the importance of timing as people move along behavioral trajectories. Early or precocious transitions refer to a person taking on adult roles and behaviors prematurely making it difficult to develop normative competencies. This then creates turbulence and disorder in the life course that may increase the likelihood of adult behavior problems such as IPV (Carbone-Lopez and Miller 2012; Krohn et al. 2011) . Surprisingly though, there is very little literature that explores the early intimate relationships domain as a potential risk factor for IPV perpetration. An exception to this is early dating. Early first time dating has been associated with IPV perpetration (e.g., O'Leary et al. 2014) . Sexual risk behavior has been linked with IPV victimization among women in cross-sectional studies (e.g., Halpern et al. (2009) . We could find no studies that considered precocious intimate relationships as risk factors for IPV perpetration in emerging adulthood or adulthood.
Educational Experiences Few longitudinal studies have examined the role of adolescent school achievement and other education-related variables in relation to adult, as opposed to adolescent, IPV. Low verbal IQ has been found to predict IPV among males (Lussier et al 2009) , although Woodward and colleagues (2002) did not find a significant relationship. Similarly, low educational attainment has been linked with IPV (Temcheff et al. 2008) , although not consistently (Magdol et al. 1997 ). School dropout is independently related to various problem outcomes in young adulthood (Henry et al. 2012 ), but we could find no studies linking it prospectively to IPV.
Overview of the Current Study
The present study adds to the research literature and contributes to our understanding of the precursors of IPV in three important ways. First, consistent with the literature, we investigated whether a broad range of risk factors, drawn from several interrelated developmental domains, were predictive of the likelihood of IPV perpetration. Few studies have simultaneously investigated risk in multiple domains, even though the probability of IPV may increase exponentially when risk is accumulated across several domains. Second, we examined IPV outcomes in two phases of adulthood to see whether adolescent risk factors continued to influence IPV beyond the turbulent period of early adulthood and endured into later periods when the life course is more settled. Third, we sought to shed further light on whether risk factors were common to males and females or are gender-specific.
Methods Sampling
The Rochester Youth Development Study (RYDS) is a multiwave panel study that focuses on the origins and consequences of problem behaviors. Starting in 1988, it tracked an initial sample of 1000 youth who were representative of all seventh and eighth graders from the Rochester, NY public schools, not just those who were already involved in problem behaviors or who had been arrested. A total of 14 waves of data, from ages 14 to 31, have been collected over three phases of data collection. Phase 1 covered the adolescent years from ages 14 to 18 when we interviewed the participants 9 times and their parents 8 times at 6-month intervals. In phase 2, we interviewed the participants and their parents at 3 annual intervals at ages 21 to 23. In phase 3, we interviewed the participants at ages 29 and 31. We also collected official data from the police, schools, and social services. The original sample was composed of 68 % AfricanAmerican, 17 % Hispanic, and 15 % white youth, consistent with the urban public school population from which it was drawn. To obtain a sufficient number of youth at high risk for various problem behaviors, we oversampled males and also youth who lived in census tracts with high arrest rates. We included gender and neighborhood arrest rate in all analyses to account for this sampling technique. Attrition has been acceptable for a longitudinal study of this duration. At age 18, 88 % of the adolescents and 79 % of their parents were retained, as were 85 % of the adolescents and 83 % of their parents at age 23. Finally, at age 31, 80 % of the initial adolescents were retained. Comparing the characteristics of respondents who were retained at age 31 to those who left the study demonstrate that attrition did not bias the sample (Bushway et al. 2013) . A more detailed description of the sample is found in the online supplemental information.
Measurement
IPV in Emerging Adulthood and in Adulthood IPV was measured with the Conflict Tactics Scale (CTS, Straus 1979) . During emerging adulthood, at each of three annual interviews (ages 21 to 23), participants in married, cohabiting, or longterm dating relationships (dating at least 6 months) were asked about the prevalence and frequency of each of 19 tactics employed during partner conflict within the last year. During adulthood, ages 29 and 30, they were asked the same questions at two annual interviews. Questions ranged from discussing issues calmly to using a weapon. We utilized the nine CTS physical aggression items that are typically combined to create a measure of the perpetration of physical violence. These include the following: (1) threw something at partner; (2) pushed, grabbed, or shoved partner; (3) slapped partner; (4) kicked, bit, or hit partner; (5) hit partner with something; (6) beat up partner; (7) choked partner; (8) threatened to use a weapon against partner; and (9) used a weapon on partner. We used binary measures of the prevalence of perpetration of IPV during both periods, coding 0 for no physical violence and 1 for any physical violence. We excluded from all analyses 47 participants who were not asked the CTS questions in either outcome phase since they were not married, cohabiting, or in long-term dating relationships (dating at least 6 months). These excluded participants were not significantly different in regard to race, age, gender, or neighborhood arrest rate from the participants included.
Given the breadth of the measures used in this analysis, we present only a brief overview of risk factor measurement here. We provide detailed information on each of the 36 risk factors (e.g., standard deviation, range, alphas, and sources) in supplemental information available online.
Adolescent Risk Factors
Risk factors for IPV perpetration were split into ten domains that reflect important proximal and developmental contexts based on perspectives discussed earlier that include the following: area characteristics, family background/structure, parent stressors, exposure to family violence, parent-child relationships, education, peer relations, early intimate relationships, adolescent stressors, and adolescent antisocial/externalizing behaviors. The risk factors are all binary with 1 referring to the high risk end of the continuum. Those that were not originally binary were dichotomized at naturally occurring breakpoints (e.g., high school dropout and teen parent) or at the riskiest quartile of the distribution versus the lower three quartiles. Including all binary risk factors allowed us to compare the size and strength of the odds ratios across risk factors and binary variables were necessary for the cumulative risk calculation used in the analysis.
All risk factors were constructed so that they preceded the outcome. The early adulthood outcome was measured between ages 21 and 23, and the risk factor closest in time to the outcome is precocious parenting which was defined as becoming a parent prior to one's 20th birthday. Cohabitation was defined as cohabiting prior to one's 19th birthday. All other risk factors occurred earlier. The majority came from data collected at interview wave 7 or 8 when the respondents were on average 17 and 17.5 years of age. Many of the risk factors that refer to the family of origin-family poverty, parent's depression, substance use, etc.-came from the earliest waves of the study when the respondent was on average 14 years of age.
Two indicators of area characteristics were used: percent in poverty in the participant's census tract of residence and parent perception of neighborhood disorganization. Four indicators of family background and structure were included based on the parent report: low parent education, poverty-level income, teenage mother, and multiple family transitions. Four indicators of parent stressors included parent depressive symptoms, stress, marijuana use, and alcohol use. Three indicators of exposure to family violence included a measure of substantiated maltreatment, parental partner conflict, and home hostility indicators. Parent-child relationship characteristics were measured with four scales utilizing parent and youth reporters, including low attachment to parent, low attachment to child, inconsistent discipline, and poor supervision.
The domain of education included four risk factors: low commitment to school, low college expectations, low parent college expectations for the adolescent, and school dropout. The peer relationships domain had two self-reports by the adolescent-associating with delinquent peers and unsupervised time with friends. Measures of early intimate relationships included self-reported items denoting early sexual activity (before age 15), teen parenthood, and early cohabitation (living with a partner before age 19). Measures of adolescent stressors included four indicators: negative life events and two youth-reported standardized scales including depressive symptoms and low self-esteem, as well as internalizing problems from the parent-reported Child Behavior Checklist (CBCL). The domain of antisocial behaviors included measures of delinquency, marijuana use, and alcohol use as reported by the adolescent, as well as the hostility and aggression subscales of the CBCL.
Analysis
We considered gender as a moderator variable and employed interaction terms, as recommended by Jaccard (2001) , to test for significant moderator effects. Because significant differences between males and females were identified for only two of the 36 risk factors examined, we present results for the full sample with gender as a control. In order to appropriately handle missing data, we employed the Markov chain Monte Carlo method of multiple imputation in SAS, Version 9.2. Twenty imputed data sets were created, with imputations done separately for male and female subsamples prior to merging imputed data sets together to create one dataset for analysis (Allison 2001) . There is complete data for some of the variables (e.g., race and gender). For the variables with missing data, the range of missing values varies from 0.8 to 60.4 % (median=18.6 % and about 53 % of the variables have less than 15 % missing data). We only imputed data for those people who answered the CTS questions during either emerging adulthood or adulthood. Due to the binary nature of the dependent variable, logistic regression was employed in all analyses. A separate logistic regression model was run for each risk factor predicting IPV at emerging adulthood or adulthood.
To conduct the cumulative risk factor analysis, we determined the average number of risk factors within each domain for the full sample. Next, we calculated the number of risk factors each person had within each domain. Finally, we created a count of the number of domains each person had with above average risk. Using this cumulative count of domains with above average risk, we predicted IPV perpetration in both periods with logistic regression
Results
In emerging adulthood, 56 % of the participants reported that they perpetrated acts of intimate partner violence. At this developmental stage, females (74.6 %) had higher rates than males (46.7 %). The prevalence of IPV declined somewhat between emerging adulthood and adulthood; in adulthood, 31.6 % of the participants reported involvement in IPV perpetration. Again, females (44.3 %) had a higher rate than males (26.2 %). This is consistent with other research using general community surveys that do not focus on clinically abusive relationships (Archer 2000; Capaldi et al. 2012) .
Risk Factors for IPV Perpetration in Emerging Adulthood
First, we examined adolescent risk factors for perpetrating IPV in emerging adulthood, about ages 21-23 (Table 1 , left column). All significant risk factors were in the hypothesized direction: Participants in the high risk category had higher odds of violence. Of the ten domains, nine (all except area characteristics) had at least one significant risk factor, suggesting that IPV risk factors span different areas of development. Exposure to family violence only had one significant risk factor, parental severe physical partner violence. This suggests some degree of intergenerational continuity in IPV; individuals exposed to parental violence are more apt to engage in IPV. The family background/structure, parent-child relationship, education, and adolescent stressor domains all had two significant risk factors. In the family background/structure domain, having a teenage mother and multiple family transitions significantly predicted IPV. In the parent-child relationship domain, inconsistent discipline and poor supervision were significant predictors and negative life events and depressive symptoms were significant for the adolescent stressors domain. In the education domain, low college expectations and high school dropout significantly predicted IPV. In the peer relationship domain, both associating with delinquent peers and spending unsupervised time with friends were significant predictors of IPV.
The domains with the largest number of significant risk factors were antisocial behaviors (with three significant risk factors) and early intimate behavior (all three risk factors were significant). For antisocial behaviors, general delinquency, problem alcohol use, and aggression were all significantly related to emerging adulthood IPV. The two risk factors with the greatest odds ratio were general delinquency (OR=2.10; 95 % CI 0.3, 1.1) and parent marijuana use (OR=2.61; 95 % CI 0.2, 1.7); for both of these, when the risk factor was present, the odds of committing IPV during emerging adulthood increase substantially more than doubling the odds.
Risk Factors for IPV Perpetration in Adulthood
For IPV perpetration during adulthood, there were fewer significant relationships (Table 1 , right column). This is not surprising given the longer temporal lag between the risk factors and the outcome. Nevertheless, in adulthood, six out of ten domains had at least one significant risk factor in the expected direction (compared to nine at emerging adulthood). In four domains, there were no significant risk factors: area characteristics, parent stressors, exposure to family violence, and education. In the latter three, however, we identified significant risk factors for early adult IPV, suggesting that there may be a cascade model at play from adolescent risk factors to early adult IPV and then to later adult IPV. This possibility is consistent with the findings of Smith et al. (2011) . Five risk factors were significant predictors of IPV in both emerging adulthood and adulthood: delinquent peers, depression, general delinquency, aggression, and early sexual activity.
Although the pattern of significant differences for risk factors in emerging adulthood and in adulthood varied somewhat that did not mean that the odds ratios themselves are significantly different from one another. In fact, in all cases, the pairs of odds ratios presented in Table 1 had confidence intervals that overlap, suggesting that they were not significantly different from one another, indicating that these adolescent risk factors were quite similar in their impact on the perpetration of IPV during emerging adulthood and adulthood.
Gender Differences in Risk Factors
Along with many in the field, we are interested in whether there are gender differences in the risk factors that significantly predict perpetration of partner violence and tested each risk factor for significant differences by gender using interaction terms. We did not tabulate these results since only two risk factors out of 36 significantly differed for males and females, and both were in emerging adulthood (results are available on request). The two risk factors in which we found gender differences were low attachment to child (OR=1.75, 95 % CI 0.05, 1.06 for males, OR=0.66, 95 % CI −1.2, 0.4 for females) and low college expectations (OR=1.94, 95 % CI 0.2, 1.1 for males; OR=0.78, 95 % CI −1, 0.5 for females). Given the number of interactions calculated, it is quite possible that the two significant differences observed were generated by chance. Cumulative Risk
We turn now to the analysis exploring cumulative risk or the effect of having above average risk across multiple developmental domains. We used a logistic regression model (including gender and arrest rate) to predict the impact of cumulative risk on IPV in emerging adulthood and in adulthood. With each additional risk domain that a person had, he/she was 1.25 times more likely to commit IPV in emerging adulthood and 1.18 times more likely to commit IPV in adulthood. Both results were significant at the p<.001 level. Figure 1 illustrates this relationship: As the number of domains with above average risk increased, the proportion of people who committed IPV generally increased in both periods. Although the curves tended to tail off at the highest levels of risk, probably because of somewhat small cell sizes, there was clearly a very strong positive relationship between cumulative risk and IPV perpetration. Specifically, in emerging adulthood, while only 27 % of the group who had no domains with above average risk committed IPV, 72 % of the people who had eight domains with above average risk committed IPV. This general trend was mirrored in adulthood, but the overall prevalence of IPV was much lower. In adulthood, the curve started with only 7 % for those with no domains of above average risk exhibiting IPV and peaked at 45 % of the sample, about 42 people, with above average risk in 7 or 8 domains committing IPV.
Discussion
Intimate partner violence is a public health priority because of its negative and costly impact on adults, children, and society at large. In view of the equivocal effectiveness of intervening after violence has occurred, the current priority has shifted to prevention, utilizing science-based research (Dutton 2012; O'Leary et al. 2014) . We focus our discussion on the implications of our longitudinal findings for etiological research as well as the development of prevention programs, highlighting six areas: the multidomain nature of partner violence predictors, understudied risk factors and primary prevention, gender neutral programming and focus on women's violence, crossdomain and cross-cutting secondary prevention programs, focus on high risk populations, and research on protective factors and pathways.
First, our findings support an etiology of partner violence that spans multiple domains of the developmental ecology. Looking across both outcome periods, several domains seem consistently important, including disadvantaged background, parent-child relationship problems, peer relationships, early intimate relationships, adolescent stressors, and antisocial behaviors. The first general implication for prevention science is thus affirming the multidomain nature of risk for partner violence and the complexity of overall risk for IPV. The role of equifinality and theoretical complexity derived from developmental psychopathology perspectives is supported. For example, social learning theory's highlighting of family risk and violence is relevant to IPV outcomes, as are developmental frameworks that highlight early relationship risk and antisocial behaviors. IPV also may result from interactional perspectives that draw attention to early family disadvantage (Conger and Donnellan 2007) .
A second implication for prevention from these results is for primary prevention focusing on particular risk factors that may be markers for different pathways to IPV, such as early intimate relationships and delinquent peer relationships Langhinrichsen-Rohling and Capaldi 2012) . In particular, early intimate relationships deserve further scrutiny: Perhaps, as some research has suggested, these relationships are already marked by exploitation (Silverman et al. 2011) . In any case, it would be fruitful to focus on sexually active and pregnant teens for IPV prevention (Langhinrichsen-Rohling and Capaldi 2012) . Teen depressed affect is under examined as an intervention target in relationship to a range of behaviors (Monahan et al 2014) including IPV perpetration . It is notable that some risk factors come into play as age increases. For example, two risk factors have suppressed or Bsleeper^effects on later IPV only: low parent attachment and family of origin poverty. More research is needed to confirm or understand this finding and to track the role of risk markers and predictors over time and relationships in IPV research. Since there is commonality of risk factors across a number of outcomes other than IPV, as suggested by the concept of multifinality (e.g., Foshee et al. 2014; Monahan et al. 2014) , it would be important to understand more about how and whether effects of risk as well as interventions can spread across domains and systems (Masten and Cicchetti 2010) .
The third implication for prevention derives from the finding that predictors of partner violence, at least among urban youth examined here, are overwhelmingly similar for male and female participants, as noted by others (e.g., Fergusson et al. 2008) . Owing to the gendered nature of much prior research, less is known about women's relationship violence, and thus, this study adds important data to precursors for female IPV that may inform and broaden the scope of prevention research as well as programs. Prevention programs that are consistent with this multifaceted and gender-neutral understanding of the origins of IPV are thus important to emphasize (e.g., see reviews by Langhinrichsen-Rohling and Capaldi (2012) and O'Leary and Slep (2012)). On the other hand, we need to know more about young women who are violent and aggressive and potentially show the poorest overall adjustment in violent dating relationships (Langhinrichsen-Rohling and Capaldi 2012).
We also considered cumulative risk. Implications for prevention have a different emphasis here since B… the central point of the cumulative risk approach is that it is less important which individual risk factors are present or measured and more important to a population approach to attend to the overall load of risk …^ (MacKenzie et al. 2011 (MacKenzie et al. , p. 1640 . Consistent with much that has been mentioned earlier, cumulative risk across a number of developmental domains places adolescents at higher risk than individual risks suggested (Appleyard et al. 2005) . Secondary prevention utilizing evidence-based programs that show efficacy among antisocial and multiple problem youth including Functional Family Therapy (Alexander and Robbins 2011), Multisystemic Therapy (Henggeler et al. 2009 ), and Multidimensional Treatment Foster Care (Chamberlain 2003) may also prevent IPV. Research on potential cross-cutting prevention strategies that currently focus on single risk behaviors can be extended to others such as IPV (Foshee et al. 2014) . Targeting violence in intimate relationships as a component of such programs and tracking longer term partner violence outcomes would be a useful endeavor. Additionally, a profile of multiple risks including some of those suggested here may characterize youth caught up in service systems such as the juvenile justice, child welfare, or mental health systems where there are missed opportunities for extending interventions to incorporate violence prevention in intimate relationships.
We did not focus in this study on protective factors, although this is an important emphasis of prevention science. However, our findings have implications for such research. For example, during emerging adulthood, 35 % of the people with at least 9 domains of above average risk did not engage in partner violence; during adulthood, 59 % of the people with at least 9 domains of above average risk did not commit IPV. A complementary research focus on developmental competencies and protective factors as well as reducing risk is emerging in the field of prevention in general (e.g., see Coatsworth 2010; Kia-Keating et al. 2011) and that should extend to the investigation of partner violence.
The present study has limitations that need to be acknowledged. The most serious limitation in our data is lack of measurement of teen dating violence, a potentially important correlate of several behavior domains examined here, as well as a known predictor of adult IPV (Dutton 2012; Vagi et al 2013; Cui et al. 2013; Renner and Whitney 2012) . Research has generally separated teen dating and adult IPV in view of the peak of violence amid more settled relationships that emerge in young adulthood (e.g., Capaldi et al. 2012) . The relevance of this distinction can be examined by further research on early IPV pathways. Other limitations are reliance on a standard self-assessment of partner violence perpetration, the Conflict Tactics Scale. Although this is the most commonly used research measure of partner violence, critiques of it include potential overestimation of female violence and underestimation of male violence (Archer 2000; Fergusson et al. 2008) . We are also hindered by the use of a single informant for the measurement of some variables, notably partner violence itself. It should be noted that our results are specific to a particular cohort drawn from a single city and school district. Replicating these findings in other settings would certainly strengthen their generalizability.
Nevertheless, the design and breadth of the current study do contribute to our understanding of the antecedents of partner violence and the potential for prevention. The results identified several important adolescent risk factors and potentially distinctive domains that are related to the later likelihood of partner violence. Future research should continue to focus on potentially distinctive developmental pathways that mediate the relationship between these risk factors and IPV. However, common risks among both males and females underscore the importance of more focused secondary prevention in high risk groups and among both genders. Cumulative risks and high risk loads go beyond individual risks to issues in families and environments that pile up to facilitate a trajectory of risk that overwhelms individual coping capacities and blunts appropriate system and community responses. Programs to address constellations of risk that put young people on the road to violent relationships can potentially increase their focus on this particular aspect of behavior in an effort to reduce the occurrence of IPV before it occurs.
